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Tiixs -Invenl^ n relates t an inproved Water-i>erneabXe ' 
felt for use .in the manufacture of paper, pulp and like 
products and more particularly to a water-pemieable felt with 
improTed drainage properties, 

Mthougfi this invention is described as eabodied in 
a paper machine execution, it will be understood that the 
; invention may be utilized for any machine which uses a woven 
felt to support a web of fibres, vdiile allowing water to drain 
through the felt, as, fur example, in the manufacture of 
10 certain building products such as, asbestos pipes and sheets, 
* ■ asphalt shingles and like products* ' 
One well known method of manufacturing paper makers 
felts, is to produce a base fabric from yarn by conventioniJL 
Kireaving and to mechanically lock a layer of fibres onto the- 
base fabric. The mechanical locking is produced by plunging 

^_a^pluxali.ty_P_f needles through the fibre layer and into the • 

base fabric^ which causes fibres from the layer to project . : 
into the base iFabric and to be interlocked therewith. This ' 
process is known as »«neediing" and the felts produced by this 
20 • process are known as. "needled feits.*». 

One of the disadvantages of paper makers felts in 
. general is that, due to plugging, increased density while 

under nip pressure and other' factors', the ^ rate at which water ' v" . 
can J > e removed from the wet ^web of paper and the volume of 
the water thus removed^ , is great ly decreased. . 

Another disadvantage ia.'that- %Aen.used on paper . 

• - ' ■ - • ■ ■ • . ■ ^ '* • ■ •■■■*■ 

' - \machines equipped with suction ^^^'(^^^^ . 

* • * ■ ' . •■■,*■'•--*.».•■•••••. . • • '• . . 

tions. of operation, the paper stock on the upper surf ace of the . 
: wet felt is disarranged, due to downward distortion of the felt 
30 into the suction holes in the shell of the suction roll^ result* 
ing: in the common fault known as shadow marking or ^xess 
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A fttrther dis.advintagc ii .that;' again uixler certaiin ' 
of operation » the weave. pattern of the felt is ■ 
impressed on the paper stock such that, the weavie pattern is. 
Tisibie on the finished paper, resulting in an inferior 

product* \ .v, -v :^:xi:'. • . ' 

'X^-^ -.^ y.^. The present invention overcomes the above mentioned 

• * ■ *" - 

disadvantages by prbviding an improved, base* fabric cor^rising 
& plane woven yarn -conjstruction, with each .plane having 
different characteristics, and. a: layer of fibres mechanically 
10 needled to the upper plane thereof, * 

^ ^ . Ihe lovfttrplane, of the -two plane base fabric, consists 

' • ' * • . ' ' *'.*" ' "* ■ 

■ • . . . * - , ..' .-• • • • 

of relatively large diameter synthetic ryams, with a high degree 

.' of twist, woven /in a plain weave and of open weave construction, 

: thus leaving relatively large drainage or discharge holes*' 

. Ihese synthetic yams may be continuous filaments or staple. 

jfibres of Nylon, Terylene or other polyester fibres* • * 

• : ; ; Ih e upp erjglise , of the two plane base fabric, consists 

■ ' . of xelativeiy. fine* diameter .yaxns, wby.eii in a close weave ' " 
' ^ ' - , • : ' '* • . . '* ' * '* '••■'*-■'* * ' ■ 

construction; and made from wool/ or from laixtures of wool. • _ 

20 ; with nylon, .terylene or similar polyester fibres. .* 

. In the preferred execution of this invention^ the weft 

. yarns of the lower planie ar^. . interwoven with the warp yarns 

' " • . * . / * ■ • ■' . ■ . • : ..*. * ■; * ■• 

/of the Upper plane and the weft yarns* of the upper "plane are 

■ ■ ' , • • • v • ••..**;*■♦•.-■■• ..*■•• • •. ". ' . : • •**-■..*:.' 
; .. w^ yams of the. upper plane in four ezid sateen- 

• '• * ' • ' '**..' • 

- - orddr* \ In this; mamitfr, the/ 1^ joined tog:ether, 

"\' ."\:.'pr self stitched,, by /appropriate interchange of yarns in ^ 

' V /waving .process, thus forming the -base fabric, for subsequent ' 

' nceiULing/bf a layer of fibres, onto /the surf ace of .^the. upper 

pi£n<^» The layer of . fibres, , thus ..needled, is composed of wool', 

30 V . or .mijrt terylene or similar polyester. 

"/ ./.fibres,- -in- suitable proportions. ■•./.; .. ■*.* 'I-./ 
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: Ihe closely interMven reLatively small dianeter 
«nd weft strands of the upper plane of the base ifat>r£c provide 
m desirably smooth and uniform support for the water absorbing 
Isyer of fibres which is needled to the base fabric, This 

upper plane of the base fabric also serves to eliminatei or 

' " ■ ••• ■ _ ■ , 

at least minimise, the weave pattern marking of the paper stock 

ijdiich occurs with conventional needled felts in which the 

water absorbing covering layer of fibres is needled -to a base 

fabric made by conventiottail weaving procedure* 

In addition to giving a high rate of drainage the lower 
. • • • • . ' • 

plane of the base fabric, which is composed of relatively large 

diameter hard twist yarns, affords, sufficient rigidity to 

prevent the felt collapsing under pressure aind also serves to 

hold the closely woven upper plane of the fabric and the 

*•■.-' ■ ■ . 

covering layer of water absorbing fibres away from press or 

other surfaces over v^ich the felt travels when in use* For - 

-e9caD^>le, the lower plane of the two plane base fabric is 

designed to give sufficient support for the remaining upper 

layers of the felt to prevent or reduce distortion of the felt 

downwards into the suction holes of suction press rolls, such 

as are frequently used in the press sections of paper-making 



■ Ihus the 'relatively large drainage holes, formed by the 

1 ■ • • • * 

open weave construction of the lower plane, provide Tniniaum 

obstruction, to the passage of water which has passed through 

the closely interwoven upper plane of the fabric • Drainage is 

also assisted by . the entrappment of water in the drainage holes, 

part of the entrapped water being carried to the outgoing side, 

of the press nip and discharging onto the lower roll face or 

to atxaosphere, >diere it is suitably collected. 
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It is, therefore^ the- main object of this .invention to 
pzodoce & vrater-permeabXe felt with improved drainage character* 
isticsy allovdng Water to be removed frora a web of paper stock 
at a higher rate and in greater quantity than heretofore, thus 
reducing the anount of heat required in the subsequent drying 



i\nother object of this invention is. to produce a water- 
permeable felt which will eliminate the common fault in paper- 
making known as shadow marking .or press marking* 

A.further object of. this invention is to produce a 

water-permeable felt vtfiich, by preventing the weave pattern 

' .. . " ■ ' ■ ■ ■ * 

of the felt fronrbeing impressed on the web of paper stock, 
results in a finished paper of superior quality*. 

'Ihese .and other objects of this invention will be 
apparent from the following detailed specification and figures 
in which? • . ' • - ; 

Pig» 1* is a. side view of a typical paper-making: machine 
press section comprising two press rolls fo'rming a nip^ with * 
a web of paper stock and supporting water-permeable press' felt 
passing therethrough, 

: Fig* .2 is an enlarged section on 2-2. of Pig* l and 
shows -a. diagrammatic sectional view through a water-permeable 

• ■ .. . ■ ■ • • • • . -■ . ■ 

felty according to. this invention* .* 

Pig* 3 is a vieW| to a reduced scale ^ . showing the 
plain weave and open construction of the warp and weft yams 
of the lower plane only of the two plane base fabric, as 



viewed in the direction of arrow .3 in Fig* 2* 

Pig^ 4 is a diagriajnmatic isectional view, similar to 
Fig* 2, but with the ;niedle<l fibre layer removed from the 
upper plane of the' two plane base fabric* '-• * - 
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20 



30 



lath reference now to the figures, Pig» 1 shows & 
typical press felt installation in which two press rolls 11 
and 12 fora a i^p 13, with a web of paper stock 14 supported 
on the upper surface 15 of press felt 16, and passing through . 

;-aip 13.'^?^^ V-'-'/ ■ ■ '* ' 

diagrainmaticallyitja sectional view through 

the preferred execution of the self stitched two plane base . 

fabric In which the first five weft yams, of a twelve weft ! 

yarn pattern axe interwoven across the upper and lower warp 

yams in the following orders upper pla ne fine dianeter we ft 

yam 17, lower plane large diameter we ^yam ^^a^ upper pla ne 

fine diameter weft yams 19 and and lower plane large 

dianeter weft^yaxn 21^* 

— 

3he' upper plane weft yams are interwoven wxth the 
upper pi an je fine dianeter warp yams 22 in a four end sateen 




order and thif lower plane weft yams are interwoven with lower 
plane large dianeter warp yams 23 in plain weaye and are also 
interwoven with the upper plane warp yarns 22^ to form a self • 
stitched two plane base fabric# 

thows. the warp yams 23 and the weft yamii.^^ 
shown^enerally. at 24, of . the lower plane only, woven in plain 
weave and of open construction, thus producing the drainage vjj 

.... • * ' ' 

. ■ * ■ . • ... , . ■ ■ ^ • . . ■ - • • . ' .. • 

• holes ZSn , ■ 
r Jtie two plane interwoven weave pattern repeats after 

■;cach* twelve veft •ya.ms* v* 

■ - It^w^ other designs of stitching 

■ • . ' - - ■ ' * . ■ ■ . * ■ .••*.■ , • ■ * 
can be used to produce two plane base fabrics with characteris- 
tics equivalent to the disclosed preferred, execution*-- — 

• When the two plane base fabric is fully woven, the 
water-permeable- felt is completed by mechanically needling a 
l^er f fibres 26 to the upper surface 27 of the upper plane, 
as «libwt .tfiagxaoraaticallT in Fig* 2« . 
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: embodiraenta f the invention in/>diich an cx<ausive pro- 

■ perty or privilege is claiiried are defined as foil . 

: A felt for use in the paper-niaking and other industries 
-. including an in terviov en t\vo plane ^^^ase fabric, the lower plane of ■ , 
. said tvio plane fkbric cbraprising relatively large diameter warp : ^ 
and weft yams interwoven in open -weave construction to provide 
drainage openings, the upper plane of said two plane fabric con*- . 

in dose weave construction, and a layer of water abs orbent .fxbr es 
.- oeclianicm to said base f aVric and covering the upper 

. surface thereof • ■ 

' 2 A felt as set forth in claim 1. in which said intervfoven 
• two Plane base fabric i ncludes weft yams of the lower p lane, inteti. 
, woven with wsu^j yarns of the upper plane.- 

* 3, A f elt as set forth in claim 1 in which the warp .and 
Z weft yams' of said lower plane are composed of synthetic fibres 

.having a high deg ree o f twist. 

4. A felt as set .forth in .claim. 1 in which the warp and . • 
weft yarns of said upper plane are composed of ^ mixture of j ggX^., 

• ' and synthetic fibres. : / . / 

.■'—r_ — 5V"a f elt for use in the paper-iaaldtng and other industries . . 
.. - including an interVwven tw>; plane base f abric, the lower plane of 
" said two plane base f abric comprising retatiyely large diaineter 

warp and weft yams c«>mDosed 6£ syn-the tic fibres, having a high de^^^ 
gree of twist and interwoven in" open weave construction to piovide 
^T'Tt^^^^^^T^^^^^ upper, plane of said two plane base f«*ric. 

coBprisipg relatively small, dianetet warp and" weft yarhs compos^; • 
. . • of a.mixture of wool :and.synthetic fibres and intej^vwVen in . close • . 
weave eonstruction, the in terweaviiig of . said lower and iipper planes 
' iadLi^ng weft yams of the 'lower plane interwove .with ifarp.y^s. . 
■ : of the upper plane, and s| layer of Water absorijent f ibxes mechani- • 
..-.e^ally needled to said base fabric and covering the upper surface' ..: 




* 
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thereof. V; • •*:.;..■., • -.v ■ '.'^ •*.,*•'•. ' 

6* . . A method af making a felt f r use in the paper'-raaking 

........... \ I..* ■ . ■ \ ^ W • ' . . * • • * * 

and other industries wUich co'nq)rises weaving a two plane base fa- 
brie b)^/5imultaneously weaving a lower plane in an open weave con- 
struction providing IsLTge interstices or c rain age openings,' said 
lower plane consisting of relatively large diameter warp and weft 

" ya™^t an . upper plane. in a dose weave construction, said* tipp* 

• * ' ■* * .* -" - « • - ' ' ' . ' ■ / ■ ■* ' * . • ■ • ■ 

er plane consisting of relatively small diameter warp and weft 

■ . ' • ■ ' " ■ ' ' ' ■ . 

yarns, said two planes being simultaneously interwoven to' lock the 

" two planes together, and then, mechanically needling - a layer . of . wa* 

. ter absorbent fibres to said base fabric to coyer the upper surface 

■ thereof • ' * '■ ./*.; • 

; : 7* Hie method as - set forth in 'claim 6 in which the two. 

planes are simultaneously . interwoven and locked together by inter— 

' , *. ' *..,-■ ..'* . 

weaving the weft yams of the lower plane with thie warp yams of 
the upper plane, * * . * ■ .•: :* : 

8. Ihe method as set forth in claim 6 in -which the warp 
* and weft yarns of said lower plane comprise synthetic fibres having 
a* high degree of . -twist; ^ ■ " ^ *.::**. . • '.^ 

; 9» Ihe . method as set if orth in claim 6 in which the warp and 
. Weft yams of said upper piane comprise, a mixture of wool and syn- 

thet ic fibres, " ^ ' 

V^lOw A method of .making /a felt fpjr/ use in the paper-making 
and other industriiis -which comprises weaving a two plane base fa-- / 

:bric by .simultaneously interweaving A.ioWer^ in an open weave 

*. ■• ..." * . .;'•■■-•»*•"'•*■'•• * ■ . . • 

. . . . ..•*■. • . I* . . * • . ■. • . . *. • , - . - . 

; constwction proyiding large interstices: or. dtainage openings, % : .-- 
said lower pi kne^ consisting of *. relatively large di an«t er warp and 

t. m ' * • ' * , 

* '^'*****'' ■•• • » 

.weft yarnat con^bsed of synthetic fibres having ^ hxgix degree o f 
. twist/ and an .upper plane in a close woven construction, said upp- . 
er plane consisting of relatively, small diameter warp, and weft 
yarns con^sfkl of a mixture of wool and synthetic fibres, said two. 

' 

planes being simultaneously interwoven and locked together Dy xn- 
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terweaving the weft yams f the lower plane 
of th«i apper plane, and then aechanically 

fibres to said base fabric to 



with the warp yams 
a layer of wa- 
cover the upper sar* 
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